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* NOTICES * 

JPO and INPit are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

iClaim(s)] 

[Claim 1]An interference color article comprising: 

An interference film which becomes the surface from an oxide. ^ 

A protective layer which consists ot a light transmittance state synthetic resin laminated by 

the surface. 

[Claim 2]The interference color article according to claim 1 in which said interference film is 
laminated on the surface of a metal reflection film formed in the surface of a main part of an 
article. 

[Claim 3]An interference color article which has -an undercoat layer made of a synthetic 
resin between said main part of an article, and a metal reflection film. 
[Claim 4]A manufacturing method of an interference color article laminating an oxide 
interference film by sputtering and forming a transparent topcoat layer for the surface of the 
interference film with synthetic coating material sffter using synthetic coating material for the 
surface of a main part of an article, forming an under coat and forming a metal thin film in 
the surface. 



[Translation done.] 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://\^^ dl. 07.2008 



JP,10-230563,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this. translation. 

1. This document has been translated by computer. So the translation may not reflect* the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] ; 

[Field of the lnvention]This invention relates to the article which ha^ a decoration layerj 
which emits an interference color article and a mwiufacturing method for the same, and the 
vivid chromatic color that used interference of light on the surface of sporting goods and^ 
other articles, such as a golf shaft and skipole. especially. 
[0002] 

[Description of the Prior Art]Conventionally. as for articles, such as leisure goods, such as 
sporting goods, such as a golf shaft and skipole, or a fishing rod, and lure, a coatinjg film, 
metal plating, etc. are formed as a means of a. surface protection or an ornapient. For 
example, in the golf shaft, the product which gave the appearance ornament by the metallic 
coating etc. which mixed the color coating and the metal powder by spraying in the spray 
gun is marketed conventionally. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although it can be colored arbitrary 
colors or a metal color can be given in coating films, such as the conventional spray 
painting and metallic coating, In order it is impossible to give the appearance ornament 
which emits a vivid chromatic color, to need two coats in order to give desired color, and to 
cause a weight increment inevitably, While delicate weight balance was required like the 
golf shaft or the fishing rod, it was difficult for the long article as which a weight saving is 
required much more to obtain a satisfactory result. 

[0004]On the other hand, since thin film-ization of an ornament film is attained, it is possible 
to adopt a vacuum deposition method, sputtering process, etc. However, although 
especially the former vacuum deposition method is used for manufacture of the 
antireflectipn film of an optical lens etc.. Since evaporation of a substance will turn into point 
evaporation in a vacuum deposition method if it is going to apply this to a cylindrical article 
with a long golf shaft etc. and thickness distribution is distributed over sphere form . 
according to a cosine law, it is difficult to make a uniform film form in the $urface of a long 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=h^ 0 1 .07.2008 
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article. 

[0005]On the other hand, the latter sputtering process makes ion etc, collide with the target 
which consists of thin-film-forming material in a vacuum, and flips the composition atom and 
molecule of a target off, Since it can be made to adhere to the substrate face which faces a 
target uniformly, if a long target is used, an interference film can be uniformly attached alsd 
to a long article surface, and, moreover, there is an advantage that control is easy and 
reproducibility is also good. Howeyer, since this method has a slow film formation speed, 
productivity is missing, and since a substrate face will moreover be heated if prolonged 
sputtering is carried out, when it applies to the article made from a plastic, there is a 
problem of giving a damage. 

[0006]therefore — even if this invention can perform an appearance ornament on articles 
arbitrarily with a vivid chromatic color and are long articles, such as a golf shaft, -r a short 
time - and it aims at enabling it to form the decoration layer which emits a chromatic color 
thin thickness and vivid. 
[0007] 

[Means for Solving the Problem]As for this invention, a thrn film colors for interference by a 
multiple echo from the both sides, appears, and, moreover, as a means to solve said ; 
technical problem, paying attention to the color being dependent only on membranous 
thickness fundamentally, An interference film which consists of oxides is formed in an 
article surface, and a decoration layer which consists of light transmittance state synthetic 
resin membrane laminated by the surface is formed. 

[0008]Said interference film is laminated as a desirable gestalt on the surface of a metal 
reflection film formed in the surface of a main part of an article. If it does in this way, an 
interference film of thin meat can realize the same chromatic color more, and, moreover, a 
weight increment by a decoration layer can .be controlled. 

[0009]When a main part of said article is not formed only by resin, for example it is products 
made from fiber reinforced plastics, such as glass fiber strengthening plastics and carbon 
fiber strengthening plastics, it is preferred to form an undercoat layer made of a synthetic 
resin between a main part of an article and a metal reflection film. The surface which forms 
a metal reflection film by forming this undercoat layer is made smooth, and a gas evolution 
from an article surface in inside of a vacuum can be decreased, and adhesion with a metal 
reflection film can be raised. 

[0010]Although aluminum, titanium, chromium, stainless steel, etc. are mentioned as a 
typical thing as a formation material of said interference film, it is preferred to use the same 
thing as the below-mentioned reflection film formation material. Since thickness of this 
interference film changes according to a desired chromatic color, it cannot be defined 
uniquely, but it is generally determined within the limits of 10-3000 micrometers. By 
changing impressed electromotive force to sputtering time and -, or a target, thickness of 
this interferisnce film can be adjusted arbitrarily and can realize a chromatic color of a multi 
stage story from red to purple by it. 
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[0011]As a formation material of said reflection film, if it is a metallic material with high 
reflectance, arbitrary things can be used. As a typical thing, although silver, chromium, 
nickel, aluminum, titanium, etc. are mentioned, titanium, chromium, stainless steel, etc. are 
more effective than a viewpoint of raising a mechanical strength of an article to aluminum. 
[0012]Publicly known coating methods, such as spray coating, flow coating, and cover- 
printing coating, should just be used for said undercoat layer and a topcoat layer. As said 
undercoat layer material, an epoxy resin, urethane resin, What is necessary is just to use 
arbitrary things currently used widely in a base coat of vacuum evaporation film formation of 
conventionally publicly known plastic materials, such as alkyd resin, such as melamine . 
resin, cellulosic resin, polyamide resin, butyral resin, and phthalic acid, silicon resin, a. 
silicon acrylic resin, and an acrylic resin. 

[0013]lt is preferred that they are that it is resin with high affinity with metal which is 
excellent in base coat type ground adhesion, helps vacuum evaporation of metal which 
forms a metal reflection film as the characteristic of these resin, and can perform 
maintenance of a metal reflection film, and a room-temperature-setting possible type. What 
is necessary is just to use what added a small amount of slipping agents to such an extent 
that a comparatively soft thing, for example, a PORASU hardening layer, is formed at less 
than TglOO ** and dispersibility is specifically secured; A thing of polyester polyol. system 
resin is good preferably. 

[0014]Since it must be transparent or translucent as a material of a topcoat layer in order to 
produce interference of light, Alkyd resin, such as urethane resin, cellulosic resin, 
methacrylate resin, methyl resin, acrylonitrile resin, butadiene styrene copolymerization 
resin, acrylonitrile styrepe copolymerization resin, and phthalic acid, an acrylic resin, silicon 
resin, a silicon acrylic resin, etc. are mentioned. In order for interference and polarization to 
show coloring which differs from a base with a refractive index by thickness, it is necessary 
to press down topcoat to about 20 micrometers. 

[0015]By penetrating the PORASU metal reflection film surface as a feature of these resin, 
and connecting a hand to a sealer directly, adhesion is secured, or a direct reaction is 
carried out to a metal reflection film, and securing adhesion is mentioned. As a paint which 
has these characteristics, an acrylic resin of gn acrylic urethane system is desirable. In a 
paint with comparatively high hardness beyond Tg100 **, publicly known coating methods, 
such as spray coating, flow coating, and cover-printing coating, are employable. 
[0016]According to this invention, after synthetic coating material is used for said 
interference color article on the surface of an article, it forms an under coat and forms a 
metal thin film in the surface, it laminates an oxide interference film by sputtering, and can 
manufacture the surface of the interference film by forming a transparent topcoat layer with 
synthetic coating material. 

[0017]As for said metal reflection film, it is preferred to form by vacuum deposition method 
or sputtering process. If sputtering process is especially adopted as means forming of a 
metal reflection film, an interference film can be formed following formation of a metal 
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reflection film only by changing sputtering atmosphere into an oxidizing atmosphere from a 
non-oxidizing atmosphere. By making a metal reflection film form, compared with a case 
where there is no metal reflection film in a ground, a thinner interference film can attain the 
same chromatic color, and shortening of sputtering time can be aimed at. For example, 
when a titanium film is formed as a metal reflection film, a vivid chromatic color can be 
obtained by thickness of an interference film of the abbreviation 1/3 in case there is no 
titanium film. 
[0018] 

[Embodiment of the lnvention]Hereafter, the example of this invention is described based 
on a drawing. Drawing 1 shows one example of this invention, and this interference color 
article has the structure which laminated the oxide interference film 4 and the topcoat layer 
5 one by one on the surface of the main part 1 of an article. Drawing 2 shows other 
examples of this invention, and has the structure which laminated the under coat 2, the 
metallic reflective layer 3, the oxide interference film 4, and the topcoat layer 5 one by one 
on the surface of the main part 1 dif an article. ^ 
[0019]The interference color article of the structure shown in drawing 1 can be 
manufactured using the device of the structure shown in drawing 3 , for example, the rolling 
mechanism 12 to which the device shown in drawing 3 is allocated in by the vacuum 
housing 11 and its inside, and makes a non-enrichment article rotate and revolve around 
the sun, The drive motor 13 which is allocated in the exterior of the vacuum housing 11 and 
rotates said rolling mechanism, It has a target holding means 14 to hold the target which 
consists of an interference film formation material, and the atmosphere gas supply soured 
15 and the oxygen supply 16 which were connected to said vacuum housing 11 via the 
valve, respectively, and the vacuum housing 1 1 is connected to the vacuum pump which is 
not illustrated via the exhaust port 17. 18 is an inspection hole. ^ 
[0020] It faces manufacturing the interference color article of drawing 1 using said device. 
First, the long article 20 is attached in the solid of revolution 12 in the vacuum housing 11, 

6 -6 

after exhausting the pressure in the vacuum housing 11 to 10" -10" Torr with a vacuum 
pump via the exhaust port 17, the drive motor 13 is rotated, and a long article is made to 
rotate and revolve around the sun. 

[0021]Subsequently, after introducing a small amount of oxygen in the vacuum housing 1 1 
from the oxygen supply 16, Introduce argon gas from the atmosphere gas supply source 

15, and the pressure in a vacuum housing is adjusted to 10 - 10 "'^Torr, What is 
necessary is to return the inside of a vacuum housing to atmospheric pressure, to take out 
a non-enrichment article, and just to form topcoat, after impressing direct current voltage in 
the targets 14 and 14, performing reactive sputtering and forming the oxide interference film 
of predetermined thickness in the surface of a non-enrichment article.. as it is alike and is 
shown in drawing 3 w hen adopting vacuum deposition as a formation method of a metal 
reflection film, Heat by carrying artd heating metal reflection film formation materials, such 
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as chromium stainless steel, on the tungsten board 19, or a tungsten filament, and it is 

made to evaporate, and may be made to vapor-deposit. 

[0022] 

[Example 1] Two or more golf shafts 20 made from carbon fiber reinforced plastics are 
attached in the solid of revolution 12 in the vacuum housing 11 as a non-enrichment article 
using the device of drawing 1 . After attaching the titanium target 14 and carrying out 
evacuation of the pressure in the vacuum housing 1 1 to 7x10 ' Ton^ with a vacuum pump 
from the exhaust port 17. Make the golf shaft 20 rotate and revolve around the sun with the 
drive motor 13, introduce oxygen gas from the oxygen supply 16 in the vacuum housing, 
and the pressure in a vacuum housing is adjusted to 4x10 "^Tprr, Argon gas was introduced 
from the atmosphere gas supply source 15, and the pressure in a vacuum housing was 

adjusted to 3x10 "^orr. 

[0023]After impressing direct current voltage to the titanium target 14 and performing , 
sputtering for 45 minutes, the inside of a vacuum housing was returned to atmospheric 
pressure, the golf shaft 20 was taken out, and it was considered as the sample. This 
sample emitted the interference color of the purplish pink, the interference film of that 
surface consisted of titanium oxide, and thickness was about 1200A. The acrylic resin was 
coated on this interference film, and it was considered, as the product. 
[0024] 

[Example 2] After attaching a golf shaft to the solid of revolution In a vacuum housing Hke 
Example 1 and exhausting the pressure in a vacuum housing to 7x10 " Tprr with a vacuum 
pump, a drive motor is rotated and rotation revolution of the golf shaft is carried out. Argon 
gas was introduced in the vacuum housing and the pressure in a vacuum housing was 
adjusted to 3x10 "^Torr. Direct current voltage was impressed to the target of titanium, 
sputtering was perfomied for 5 minutes, and the metal reflection film of titanium was 
formed. 

[0025] Next, after carrying out evacuation and exhausting the pressure in a vacuum housing 
to 10 "^Torr again, introduce oxygen gas, and adjust the pressure in a vacuum housing to 
4x10 "^Torr. and also argon gas is introduced, After adjusting the pressure in a vacuum 
housing to 3x10 "^Torr, having impressed direct current voltage to the titanium target, and 
performing sputtering of titanium oxide, from the sight glass 18, the time of carrying out pink 
in which the color of the golf shaft in a vacuum housing was purplish was checked, and 
sputtering was stopped. Sputtering time was for 15 minutes. The inside of a vacuum 
housing was returned to atmospheric pressure, the golf shaft 20 was taken out, and it was 
considered as the sample. The acrylic resin was coated on this interference film, and it was 
considered as the product. 

[0026]When this sample emitted the interference color of the purplish pink, the interference 
film of that surface consisted of titanium oxide and that thickness was measured, it was 
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about 400A. 
[0027] 

[Effect of the lnvention]An interference film is formed in this invention. 

Therefore, the good vivid chromatic color of the reproducibility which was not acquired 

conventionally can be obtained, And arbitrary interference colors can be made to color only 

by adjusting thickness. The same color can be obtained by the thickness of about 1/3 of the 

thickness of the interference film when not giving by giving a metal reflection film to a 

ground, therefore the point that the film formation speed which is a fault of the method of 

sputtering is slow is compensated, productivity is raised, and things are made. 

By changing the impressed electromotive force to a titanium target, the thickness of 

titanium oxide can be controlled and the gradation effect of changing the color of an 

interference color by the right and left of a long article can also be taken out. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]Sporting goods, wherein it has a member body, a decoration layer of the shape of 
transparence formed in the outside of this member body, and structure chromogen that 
were mixed in this decoration layer and that carries out structure coloring, and structure 
chromogen piles up a two or more layers thin film in which it is transparence-like and rates 
of optical refraction differ relatively and is formed. 

[Claim 2]The sporting goods according to claim 1, wherein said member body is formed by 
fiber reinforced plastics and a decoration layer and said structure chromogen of the shape 
of said transparence are formed with a synthetic resin material, respectively. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to sporting goods, such as a fishing rod, a reel, 
lure, **** for fishing, a cooler box. a golf club, a tennis racket, a skiing board, and skipole, 
for example. 
[0002] 

[Description of the Prior Art]ln the nature upon which daylight shines directly, various kinds 
of sporting goods which were mentioned above are used. Conventionally, coating treatment 
is performed to the outside surface of these sporting goods by the paint which mixed metal 
particles at the time of coating treatment, and the coat to which photoluminescence 
appearance is made to show is formed in it 
[0003] 

[Problem(s) to be Solved by the lnventlon]However, when long term use was carried out in 
the nature upon which daylight shines directly, there was a problem that maintaining fixed 
appearance could not be continued in the conventional sporting goods. There is nothing 
only by the color of the coat currently formed in the outside surface of sporting goods 
specifically fading (colour fade-out), and there was a problem in respect of the endurance 
that the color of a coat will change with oxidation of metal particles, etc., or a coat will 
exfoliate. Although forming metal plating and a metallic film in the surface is also 
considered, the new problem that the weight of sporting goods will increase arises. 
[0004]This invention is accomplished in order to solve such a problem, and the purpose is 
to provide lightweight sporting goods excellent in the endurance which it continues at a long 
period of time, and can continue maintaining fixed appearance. 
[0005] 

[Means for Solving the Problem]ln order to attain such a purpose, sporting goods of this 
invention. It has a member body, a decoration layer of the shape of transparence formed in 
the outside of this member body, and structure chromogen that were mixed in this 
decoration layer and that carries out structure coloring, and structure chromogen piles up a 
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two or more layers thin film in which it is transparence-like and rates of optical refraction 

differ relatively, and is formed. 

[0006] 

[Embodiment of the lnvention]Hereafter, the sporting goods of this invention are explained 
with reference to an accompanying drawing. As sporting goods of this invention, a fishing 
rod, a reel, lure, **** for fishing, a cooler box, a golf club, a tennis racket, a skiing board, 
skipole, etc. correspond, for example. 

[0007]The sporting goods concerning a 1st embodiment of this invention are shown in 
drawing 1 , and these sporting goods. It has the member body 2, the decoration layer 4 of 
the shape of transparence formed in the outside of the member body 2, and the structure 
chromogen 6 that were mixed in the decoration layer 4 and that carries out structure 
coloring, and the structure chromogen 6 piles up the two or more layers thin films 8 and 10 
(refer to drawing 2 ) in which it is water-white [-like ] respectively, and the rates of optical 
refraction differ relatively, and is formed. 

[0008]Although the tubular body member 2 is shown in drawing 1 (a), this shows the tubular 
part used for various sporting goods which were mentioned above. 
[0009]The member body 2 is provided with the main part layer 12 (refer to drawing 1 (b)) 
formed by, for example, winding two or more prepreg sheets with which synthetic resins, 
such as an epoxy resin, are impregnated around fibers reinforced, such as glass fiber, 
carbon fiber, and a boron fiber 

[0010]The foundation layer 14 which comprises resin, such as urethane and epoxy, for 
example is formed in the outside surface of such a main part layer 12, and the decoration 
layer 4 of the shape of transparence mentioned above is formed in the outside surface of 
the foundation layer 14. And the transparence-like protective layer 16 is formed in the 
outside surface of this decoration layer 4. The term as used herein of "the shape of 
transparence" means a generic concept including transparence or half-transparence. 
[001 1]For example, the decoration layer 4 mixed the structure chromogen 6 which carries 
out structure coloring, it can be formed by painting or printing the paints 18, such as epoxy 
and urethane, on the outside surface of the foundation layer 14. In this case, although it is 
possible to keep step with one way, and to make it arrange, or to make it arrange in the 
random direction as for the structure chromogen 6, such array constitution can be arbitrarily 
changed according to the purpose of use (kind of color which carries out structure coloring). 
Although the decoration layer 4 can be constituted in a monolayer or two or more layers, 
the decoration layer 4 which comprises a monolayer is shown in drawing 1 (b) as the 
example. 

[0012]The gestalt of the structure chromogen 6 is shown in drawing 2 and drawing 3 . On 
the whole, the structure chromogen 6 of drawing 2 has constituted particle state. This 
structure chromogen 6 piles up the two or more layers ultra-thin films 8 and 10 in which it is 
water-white [-like ], and the rates of optical refraction differ relatively, is formed, and 
specifically, it is constituted so that desired structure coloring (a specific color, two or more 
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colors, an interference color, etc.) can be issued with the combination of the difference of 
the rate of optical refraction. 

[0013]ln this case, as for the number of laminations of the ultra-thin films 8 and 10, it is 
preferred to set it as five or more (preferably 10-30 layers) layers, and, as for the thickness 
per layer of the ultra-thin films 8 and 10, it is preferred to set it as 3 micrometers or less 
(preferably 0,5 micrometer or less). It is preferred to set the thickness of the structure 
chromogen 6 as 20 micrometers or less (preferably 10 micrometers or less) based on such 
setups. 

[0014]lt is good to constitute the structure chromogen 6 in the shape of foil form particles, 
and for thickness to be a size several micrometers or less at 100 micrometers or less in this 
case. Or in order to use a thin decoration layer, a size is good for thickness to make it 0.5 
micrometer or less by several micrometers or less. 

[0015]ln such structure chromogen 6, the turn of piling up the ultra-thin films 8 and 10 in 
which refractive indicees differ relatively, combination, etc. can be suitably chosen 
according to the purpose of use (kind of color which carries out structure coloring). In this 
case, for example, a gas layer, a liquid layer or a metal layer, etc. may be made to 
intervene among the laminated ultra-thin films 8 and 10 of two or more layers. The structure 
chromogen 6 which overlapped the ultra-thin film 8 with a large refractive index and the 
ultra-thin film 10 with a small refractive index on each other, and formed them as the 
example is shown in drawing 2 , 

[0016]With structure coloring, by the shape of water-white, and when the rate of optical 
refraction irradiates the structure chromogen 6 which piled up the two or more layers 
relatively different ultra-thin films 8 and 10, and formed them (for example, available light, 
infrared light, ultraviolet light). When the light of a specified wavelength reflects from each 
ultra-thin films 8 and 10, the thing of a coloring operation which appears in the structure 
chromogen 6 surface is meant. 

[0017]Although several ultra-thin films 8 and 10 in which refractive indicees differ relatively 
can be formed in such structure chromogen 6, for example using a metallic material or 
natural material, In order to realize structure chromogen 6 excellent in the endurance which 
rust etc. do not generate, it is preferred to form two or more ultra-thin films 8 and 10, for 
example with synthetic resin materials, such as polyester and polyamide. 
[0018]ln the embodiment shown in drawing 1 (b), when forming the decoration layer 4 in 
the outside surface of the main part layer 12 directly, without forming the foundation layer 
14, it is preferred to process the outside surface of the main part layer 12 into mirror 
finished surface form so that the decoration layer 4 can be formed uniformly. In this case, 
as a method of processing the outside surface of the main part layer 12 into mirror finished 
surface form, it is possible to apply barrel finishing, buffing, etc. for example. 
[0019]According to such composition, in the decoration layer 4 inside the protective layer 
16, by the shape of water-white and by having arranged the structure chromogen 6 in which 
the rate of optical refraction put the two or more layers relatively different ultra-thin films 8 

http://www4jpdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=^^ 09.07.2008 



JP,2000-262184,A [DETAILED DESCRIPTION] 



Page 4 of 7 



and 10, and formed them, and having constituted sporting goods, Lightweight sporting 
goods excellent in the endurance which it continues at a long period of time, and can 
continue maintaining fixed appearance can be realized without producing problems which 
were produced in conventional technology, such as fading (colour fade-out), change of a 
color, exfoliation. In the coating treatment colored with the color and paints of conventional 
technology by having used the structure chromogen 6, it becomes possible to also solve 
the problem of environmental pollution, without a lot of waste fluid's coming out, and 
producing the problem of needing a lot of water and electrical and electric equipment. 
[0020]Other structure chromogens 6 are shown in drawing 3 . Although this structure 
chromogen 6 has constituted the long and slender cylindrical gestalt, this structure 
chromogen 6 does so the same optical effect effect as the structure chromogen 6 (refer to 
drawing 1 and drawing 2) of a 1st embodiment. The bell-shaped structure chromogen 6 
which piled up the two or more layers thin film 20 in which it is water-white [-like ], and the 
rates of optical refraction differ relatively, wound it, and formed it is shown in the figure (a), 
and to the figure (b). The cylindrical structure chromogen 6 which piled up the two or more 
layers thin film 20 in which it is water-white [-like ]. and the rates of optical refraction differ 
relatively on the periphery of the long and slender cylindrical core material 22, wound it, and 
formed it is shown. 

[0021 ]lt is possible by grinding this structure chromogen 6 finely and arranging like the 
composition of a 1st embodiment of the above in the decoration layer 4 (refer to drawing 1 
and drawing 2) as an operating mode of such long and slender cylindrical structure 
chromogen 6, to realize the same operation effect as a 1st embodiment of the above. For 
example, this structure chromogen 6 may be made to loop around the outside surface of 
sporting goods as another operating mode, using the long and slender cylindrical structure 
chromogen 6 as it is. When using particle state, several micrometers or less are used and it 
uses, but when using fibrous and using, in order to attain a thin decoration layer and weight 
saving, it is good for 100 micrometers or less of diameters to be 10 micrometers or less 
preferably. Textiles are lengthened and arranged or it is made a prepreg sheet and film 
state as textile fabrics, and it can loop around one and can also use for the outer layer of a 
body member. 

[0022]According to the composition of drawing 3 (b), it becomes possible to realize the 
structure coloring effect according to physical properties, the characteristic, etc. of material 
of the core material 22. In this case, the intensity of the structure chromogen 6 can be 
raised by using fibers reinforced, such as carbon fiber and glass fiber, as a material of the 
core material 22. 

[0023]A 2nd embodiment of this invention is shown in drawing 4 , and the film 24 which can 
be pasted up on a subject is shown in drawing 4 (a). The film 24 is provided with the 
substrate film 28 in which the adhesive layer 26 was formed in the undersurface, and the 
decoration layer 4 by which the structure chromogen 6 applied to the embodiment 
mentioned above was mixed in the upper surface of the substrate film 28 is formed. And 
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the transparence-like protective layer 16 is formed in the outside surface of the decoration 
layer 4. 

[0024]As a material of the substrate film 28, it is good to, use the translucency film of pole 
thickness, such as polyester and PVC, for example. As a material of the adhesive layer 26, 
materials other than the usual binder, such as a heat cure type binder or adhesives, are 
applied. 

[0025]According to such composition, it becomes possible by sticking the film 24 on the 
part of a request of sporting goods to carry out structure coloring of the sporting goods 
selectively. For example, the film 24 can be stuck on the surface of the member body 2 
which has the composition shown in drawing 1 as shown in drawing 4 (b). In this case, in 
order to protect the film 24, it is preferred to coat the whole outside surface of the member 
body 2 and the film 24 with the protective layer 30. 

[0026]lt is preferred to stick the film 24 on the positions (for example, the former rod pipe of 
a fishing rod, the Oguchi part, anterior part, the rear of a grip part, etc.) which do not cause 
strength reduction as a sticking position of the film 24. If the film 24 is stuck on the blade 
rod pipe of a fishing rod. a fishing rod becomes unable to carry out and it can also be made 
to function as a distinguishing mark of quantity. 

[0027]The substrate film 28 is formed instead of the protective layer 16, and the substrate 
film 28 on the adhesive layer 26 may be removed, and the film 24 may be constituted. 
Since the substrate film 28 which served as the protective layer 16 can be constituted 
according to such composition, it becomes easy to carry out the thinning of the film 24. 
[0028]The sporting goods concerning a 3rd embodiment of this invention are shown in 
drawing 5 . The sporting goods of this 3rd embodiment are improvement of a 1st 
embodiment mentioned above, and two layers of decoration layers 4 by which the structure 
chromogen 6 was arranged pile them up, and they are formed. Since other composition is 
the same as that of a 1st embodiment, it attaches identical codes and omits the 
explanation. 

[0029]ln this case, if the structure chromogen 6 in each decoration layer 4 is arranged with 
one way and arranged as shown in drawing 5 (it arranges to for example, the sporting- 
goods surface and parallel), a decorative effect (specifically optical operation effect of 
structure coloring) can be highlighted. When it sees from the protective layer 16 side, it is 
visible to monochrome. 

[0030]ln this embodiment, although two layers of decoration layers 4 are piled up as the 
example, it is not limited to this and may put on three or more layers. 
[0031]The sporting goods concerning a 4th embodiment of this invention are shown in 
drawing 6. The sporting goods of this 4th embodiment are Improvement of a 1st 
embodiment mentioned above, and the structure chromogen 6 in the decoration layer 4 is 
arranged in the random direction. 

[0032]Thus, by arranging the structure chromogen 6 in the random direction, it becomes 
possible to realize structure coloring of a complicated color. If it sees from the protective 
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layer 16 side, a plural color can make it the appearance which looks simultaneous. 
[0033]The sporting goods concerning a 5th embodiment of this invention are shown in 
drawing 7 . The sporting goods of this 5th embodiment are improvement of a 1st 
embodiment mentioned above, and are twisted around the surface of the tubular body 
member 2 at the interval with the line-of-thread objects 32 constant as a pattern layer, such 
as a fiber reinforced. 

[0034]Thus, if the line-of-thread object 32 is twisted, the decoration layer 4 (refer to drawing 
1^) will be selectively exposed from between these lines-of-thread objects 32, The 
decorative effect (specifically optical operation effect of structure coloring) according to the 
combination of the line-of-thread object 32 and the decoration layer 4 can be demonstrated, 
and it becomes a compound ornament also in appearance and becomes beautiful. It 
becomes possible by having twisted the line-of-thread object 32 to raise the endurance of 
the decoration layer 4 further. 

[0035]The sporting goods concerning a 6th embodiment of this invention are shown in 
drawing 8 , The sporting goods of this 6th embodiment are improvement of a 1st 
embodiment mentioned above, and are changing the outside surface of the member body 2 
to rugged form. It is uneven on the outside surface of the main part layer 12, and the 
decoration layer 4 and the protective layer 16 are made to specifically laminate in order via 
the foundation layer 14 on this rugged form outside surface. 

[0036]According to such composition, since the decoration layer 4 can also carry out 
concavo-convex change according to a concavo-convex change of the main part layer 12 
and the foundation layer 14, it becomes possible to give change to the decorative effect 
(specifically optical operation effect of structure coloring) of the decoration layer 4. 
[0037]The sporting goods concerning a 7th embodiment of this invention are shown in 
drawing 9 . The sporting goods of this 7th embodiment are improvement of a 1st 
embodiment mentioned above, and the coated layer 34 of the shape of transparence which 
changes from two or more layers to the outside surface of the decoration layer 4 is formed. 
[0038]ln this case, in order to raise that appearance nature as a material of the coated layer 
34, it is good to composite-color-ize or to adjust brightness (brightness of a decoration 
layer) using the paint of the color which has the transparent feeling which paid the color, for 
example. 

[0039]having formed in the outside surface of the decoration layer 4 the coated layer 34 of 
the shape of transparence which comprises two or more layers according to such 
composition - the decorative effect (specifically optical operation effect of structure 
coloring) of the decoration layer 4 - in addition, it becomes still more possible to add 
change of coloring from coated layer 34 the very thing of two or more layers. 
[0040]The sporting goods concerning an 8th embodiment of this invention are shown in 
drawing 10 . The sporting goods of this 8th embodiment are improvement of a 1st 
embodiment mentioned above, pile up the two or more layers decoration layer 4, and are 
formed. 
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[0041]Thus, by piling up the two or more layers decoration layer 4, it becomes possible to 
demonstrate the decorative effect (specifically optical operation effect of structure coloring) 
according to the number of layers of the decoration layer 4. 

[0042]lt is shown in drawing 11 , the sporting goods, i.e., the fishing rod, concerning a 9th 
embodiment of this invention. The various decoration layers 4 applied to the 1st mentioned 
above - an 8th embodiment are suitably used for the fishing rod of this 9th embodiment 
selectively. 

[0043]As the one example of use, in each of the blade rod pipe 36 of a fishing rod, the 
inside rod pipe 38, and the former rod pipe 40, the decoration layer 4 is constituted and 
arranged so that a decorative effect (specifically optical operation effect of structure 
coloring) may change gradually. 

[0044]The lightweight fishing rod excellent in the endurance which it continues at a long 
period of time, and can continue maintaining fixed appearance can be realized without 
producing problems which were produced in conventional technology, such as fading 
(colour fade-out), change of a color, exfoliation, according to such an arrangement 
configuration. 

[0045]The sporting goods which can be formed are shown in drawing 12 as sporting goods 
concerning a 10th embodiment of this invention using two or more prepreg sheets 42. 
[0046]As shown in drawing 12 (a), the prepreg sheet 42 is impregnated and formed in two 
or more fibers reinforced 44 which lengthened to the determined direction and were 
arranged with it in resin, and the decoration layer 4 (refer to drawing 1) is united with such a 
prepreg sheet 42. 

[0047]The example in which the prepreg sheet 42 in which the decoration layer 4 was 
unified was formed on the main part 46 of sporting goods is shown in drawing 12 (b). In this 
case, in order to protect the prepreg sheet 42, it is preferred to form the protective layer 48 
in the outside surface of the prepreg sheet 42. 

[0048]Thus, if the decoration layer 4 is united with the prepreg sheet 42, it can become 
possible to arrange the decoration layer 4 simultaneously in a series of manufacturing 
processes of sporting goods, as a result, a manufacturing process can be simplified, and a 
manufacturing cost can be reduced. 
[0049] 

[Effect of the lnvention]According to this invention, lightweight sporting goods excellent in 
the endurance which it continues at a long period of time, and can continue maintaining 
fixed appearance can be provided. 
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